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Regional Blood Flows During Desynchronized Sleep in the Cat 1 

Previous work of our group has shown that the fall in 
arterial pressure occurring in the cat during desynchron- 
ized sleep S (DS: a stage of sleep characterized by desyn- 
chronization of the electroencephalogram, disappearance 
of muscle tone and bursts of rapid eye movements and 
body twitches) largely depends on a dilatation of resist- 
ance vessels s. This vasodilatation is exaggerated by sino- 
aortic deafferentation 2,3 because of abolition of a buffer- 
ing action exerted by carotid and aortic chemoceptors4,~. 
On the other hand, the vasodilatation is largely prevented 
by total sympathectomy s, an observation indicating that 
it results from a decrease in sympathetic vasoconstrictor 
activity. It has not been known, however, whether the 
vasodilatation occurs in all vascular beds, and in all beds 
equally. 

The present research has been directed to the study 
during DS of regional flow and conductance changes in 
the vascular beds of the superior mesenteric artery and 
external iliac artery, the first as an example of a visceral 
bed, and the second, after tying of its visceral branches, 
as an example of a mixed muscle-cutaneous bed. These 
peripheral flows were measured by means of electro- 
magnetic probes (Statham, type Q 1.5 and 2 mm), which 
were implanted under Nembutal anaesthesia. At the same 
time a third probe (Stathanl, type K 6 or 7 ram) was 
implanted around the ascending aorta for the measure- 
ment of cardiac output less coronary flow. Probes chosen 
to fit the artery had already been calibrated with known 
blood flows, and were re-calibrated again after conclusion 
of experiments. The value of zero flow in the peripheral 
vessels was obtained by closing the descending aorta at a 
point above the root of the coeliac artery. These values 
were the same as others obtained by closing the vessels at 
a point distal to the probe. The instantaneous flows were 
continuously integrated by operational amplifiers auto- 
matically reset at 2-see intervals. The heart rate was 
measured by a cardiotachometer and the arterial pressure 
by a Statham transducer connected to the right femoral 
artery by means of a rigid polyethylene tube. The cardio- 
vascular variables were recorded on a 12-channel Grass 
P-7 polygraph along with right and left electroencephalo- 
grams, record of eye movements, and electromyograms 
of the neck and of the left hind limb. The recording session 
was held after the cat had completely recovered from the 
first surgery (usually at least I week). The registration 
was carried out while the cat was in a small electrically 
isolated sound-attenuating cage, and lasted for the amount 
of t ime  requi red  to ob ta in  a t  least  6 episodes of DS. E a c h  
episode was ana lysed  2 rain before and 2 rain af ter  t he  
in i t ia t ion  of DS and  1 min  before and  1 rain af ter  the  
arousal  f rom the  same, t ak ing  the  value for 4 consecut ive  
seconds out  of every  12. The conduc tances  were calcula ted 
in a rb i t r a ry  uni ts  as a rat io of flow (in ml/min)  divided 
by  m e a n  ar ter ia l  pressure  ( in  m m H g )  dur ing  the  same 
in terval .  The means  of 6 episodes were graphed,  and  
significance was tes ted  by  means  of a t - tes t  of differences 
compar ing  the  v a l u e s  for a r a n d o m l y  chosen in te rva l  
dur ing  the  second minu t e  of DS wi th  those  of a r an d o ml y  
chosen  in te rva l  dur ing  the  preced ing  synchron ized  sleep. 
All d a t a  r epor ted  here are f rom cats  wi th  i n t ac t  sino- 
aort ic  reflexes.  

T h e  card iovascular  p ic ture  was similar  in all of the  
5 cats  s tudied.  As exempli f ied  in the  resul ts  f rom cat  B in 
t he  Figure,  we have  conf i rmed the  da t a  we had  previous ly  
r epo r t ed  3. In  animals  wi th  i n t ac t  s ino-aort ic  reflexes, 
dur ing  DS the re  is a modes t  r educ t ion  in ar ter ia l  pressure  
which  is de t e rmined  in p a r t  b y  a decrease in cardiac out-  
p u t  due  p r e d o m i n a n t l y  to  a decrease in hea r t  rate,  and 

f rom an increase s l ight ly more  mark ed  of to ta l  per iphera l  
conduc tance .  

The p resen t  resul ts  show t h a t  the  per iphera l  vasodi la ta -  
t ion  does no t  t ake  place in all beds.  The super ior  mesen-  
ter ic  flow is increased dur ing  DS. This  increase in flow, 
consider ing the  s imul taneous  reduc t ion  in ar ter ia l  pres- 
sure, is the  resul t  of a s t ronger  and  s ta t i s t ica l ly  s ignif icant  
increase of the  conduc tance  of the  vascular  bed. As com- 
pa red  wi th  the  mesenter ic  vasodi la ta t ion ,  the  ex te rna l  iliac 
bed, however ,  undergoes  an opposi te  change;  i ts  flow 
reduces  marked ly  wi th  a slope m u c h  s teeper  t h a n  t h a t  of 
the  s imul taneous  reduc t ion  in ar ter ia l  pressure,  which 

Means of measurements taken during 6 episodes of DS in cat B. 
Each dot represents the value for 4 consecutive sec out of every 12. 
Shaded area is DS (only first 2 min and last min analysed). Statistical 
significance indicated by asterisks (p < 0.01), crosses (p < 0.05), 
open circles (p > 0.05). BP, mean arterial pressure; HR, heart rate; 
CO, cardiac output; MF, superior mesenteric flow; IF, externaliliac 
flow; TPC, total peripheral conductance; MC, superior mesenteric 
conductance; IC, externaliliac conductance; b/rain, beats per rain. 
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r ep resen t s  a s t a t i s t i ca l ly  s ign i f ican t  r e d u c t i o n  of conduc-  
tance ,  i.e. a local  vasocons t r i c t ion .  

All  of t h e  ca rd iovascu la r  v a r i a t i o n s  m e a s u r e d  t e n d  in 
genera l  to  increase  progress ive ly  d u r i n g  D S  and  to  r each  
a t y p e  of p l a t e a u  w i t h i n  t he  f i rs t  2 m i n  a n d  r e t u r n  to  
base l ine  va lues  d u r i n g  arousal .  I n  add i t i on  to  these  pro- 
gressive a n d  re l a t ive ly  c o n t i n u o u s  changes ,  however ,  t h e r e  
were also br ie f  s t rong  changes  assoc ia ted  w i t h  t he  occur-  
rence  of r ap id  eye m o v e m e n t s  a n d  diffuse i n t ense  musc le  
twi tches .  Modi f ica t ions  of a r te r ia l  pressure  a n d  h e a r t  r a t e  
p r o b a b l y  r e l a t ed  to r ap id  eye m o v e m e n t s  a n d  tw i t ches  
h a v e  a l r eady  b e e n  descr ibed  b y  GASSEL et  a id  a n d  def ined  
as phas ic  v iscera l  changes  of DS. W e  observed ,  in  addi -  
t ion,  a m a r k e d  a n d  i m m e d i a t e  r educ t i on  of iliac conduc-  
t ance  assoc ia ted  w i t h  each  b u r s t  of r ap id  eye m o v e m e n t s  
and  w i t h  muscle  twi tches .  These  sho r t - l a s t ing  iliac vaso-  
cons t r i c t ions  are  supe r imposed  upon  t he  more  c o n t i n u o u s  
va socons t r i c t i on  of t he  iliac bed  du r ing  DS. 

The  ton ic  a n d  phas ic  decreases  in  e x t e r n a l  iliac flow 
and  c o n d u c t a n c e  are no t  due to cons t r i c t ion  of v iscera l  
vessels, s ince t he  v iscera l  b r a n c h e s  of t he  e x t e r n a l  iliac 
a r t e r y  were a lways  t ied  off a t  t he i r  or igin w h e n  t h e  
p robes  were i m p l a n t e d .  T he  decrease  also p r o b a b l y  does 
no t  r e p r e s e n t  s imp ly  a va s ocons t r i c t i on  of c u t a n e o u s  
vessels, s ince an  air  pressure  h igher  t h a n  systol ic  a r t e r i a l  
pressure  p u m p e d  in to  a p l e t h y s m o g r a p h  cuff  a r o u n d  t he  
paw of t he  ca t  leaves  u n c h a n g e d  b o t h  t he  c o n t i n u o u s  
v a s o c o n s t r i c t i o n  d u r i n g  desynchron ized  sleep a n d  also t he  
phas ic  changes  associa ted  w i t h  rap id  eye m o v e m e n t s  and  
twi tches .  I t  was  a s sumed  t h a t  t he  cuff p ressure  on  t he  
paw would  e l imina te  m o s t  of the  changes  due  to  skin  
flow, since i t  is well  k n o w n  t h a t  t he  paw  receives t he  
m a j o r  p a r t  of t he  neura l ly  r egu la ted  c u t a n e o u s  flow of 
the  h i n d  limbS. I t  is conc luded  t h a t  these  d i m i n u t i o n s  of 
flow a n d  c o n d u c t a n c e  seen in the  e x t e r n a l  iliac bed  
r e p r e s e n t  a t  leas t  p r e d o m i n a n t l y  a va s ocons t r i c t i on  in t he  
muscle  c o m p o n e n t s  of the  ex t e rna l  iliac bed. Accord ing  to 
r ecen t  p r e l i m i n a r y  d a t a  b y  REIS et  al. 9, these  changes  in 
muscle  c i rcu la t ion  p r o b a b l y  r ep re sen t  changes  in red  
r a t h e r  t h a n  whi t e  muscles.  

I n  conclus ion  our  resu l t s  show t h a t  t he  increase  in t o t a l  
pe r iphe ra l  c o n d u c t a n c e  d u r i n g  de synch ron i zed  sleep in t he  
ca t  is no t  due to  a genera l  v a s o d i l a t a t i o n  in all  p e r i p h e r a l  
beds.  I f  o the r  v iscera l  beds  c h a n g e  s imi la r ly  to  t he  
super ior  mesen te r i c  a r t e r i a l  bed,  t h e n  t he  v iscera l  beds  
are  largely  respons ib le  for t h e  p h e n o m e n o n  since super io r  
mesen te r i c  c o n d u c t a n c e  increases  a t  a g rea t e r  r a t e  t h a n  
t h e  t o t a l  pe r iphe ra l  conduc tance .  On t h e  o t h e r  h a n d ,  
changes  in muscle  c o n d u c t a n c e  are  n o t  respons ib le  since 
t h e y  go in t he  oppos i te~di rec t ion  a n d  reduce  r a t h e r  t h a n  
a u g m e n t  t he  genera l  effect.  I f  we general ize  f rom our  
p rev ious  e x p e r i m e n t s  ~, i t  does no t  seem un l ike ly  t h a t  
mesen te r i c  and  v iscera l  v a s o d i l a t a t i o n  resul t s  f rom de- 
creased s y m p a t h e t i c  ac t iv i ty .  The  ton ic  a n d  phas ic  con- 
s t r i c t ions  of t he  musc le  vessels  are  more  di f f icul t  to  
explain ,  bu t ,  besides  neu ra l  inf luences ,  m e c h a n i c a l  a n d  
me tabo l i c  fac tors  r e l a t ed  to h y p o t o n i a  and  tw i t ches  
should  be  considered.  

Riassunto. D u r a n t e  il sonno  des inc ron izza to  del ga t to ,  
non  si h a  u n a  vasod i l a t az ione  gene ra l i zza t a  a t u t t i  i le t t i  
vascolar i .  Men t r e  il d i s t r e t t o  mesen te r i co  si d i la ta ,  quel lo 
musco la re  si cost r inge.  La  vasod i l a t az ione  viscerale  di- 
pende  da  u n a  d i m i n u i t a  a t t i v i t ~  s i m p a t i c a ;  per  la vaso-  
cost r iz ione muscolare ,  invece,  b i sogna  pensare ,  o l t re  che 
a meccan i smi  nervosi ,  anche  a fa t to r i  meccan ic i  e m e t a -  
bolici. 
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Nekrobio t i sche  Zellver~inderungen in der H y p o p h y s e  des  Bachneunauges  (Lampetra planeri Bloch)  
als Folge  von  Pi lz infekt ionen 

Bei expe r imen te l l -morpho log i schen  U n t e r s u c h u n g e n  a n  
der  H y p o p h y s e  des B a c h n e u n a u g e s  (Lampetra planeri 
Bloch) f a n d e n  wir  in der  M e s o a d e n o h y p o p h y s e  ausschliess-  
l ich solcher  I nd iv iduen ,  die infolge H a u t v e r l e t z u n g e n  m i t  
Sch immelp i l zen  (ve rmut l i ch  Saprolegniaceen)  befa l len  
waren,  e igenar t ige ,  m i t  A z o k a r m i n  kr~f t ig  anf/~rbbare 
A b l a g e r u n g e n  in m i t u n t e r  r ech t  be t r / t ch t l i che r  Zah l  
(Figur  a). E ine  ers te  h i s tochemische  Cha rak t e r i s i e rung  
dieser Gebi lde  zeigte, dass  sie re ich a n  D N S  sind. I m  
Regelfal l  s ind ein oder  m eh r e r e  t ropfig-schol l ige,  k rMt ig  
feulgenposi t ive ,  h o m o g e n  e r sche inende  K 6 r p e r  u n t e r -  
sch iedl icher  GrSsse yon  weniger  vo lumin6sen ,  feulgen-  
n e g a t i v e n  S u b s t a n z e n  umgeben ,  die sich m i t  An i l inb lau  
t i ng ie ren  lassen.  

W i r  n e h m e n  an, dass  die b e s c h r i e b e n e n  S t r u k t u r e n  das  
R e s u l t a t  nek rob io t i s che r  K e r n v e r ~ n d e r u n g e n  dars te l len ,  
die d e m  F o r m e n k r e i s  der  K a r y o r r h e x i s  z u z u o r d n e n  sind. 
I n  seiner  Morphologie  sche in t  s ich der  Prozess  a l le rd ings  
von  den  mei s t  bei  SSmgetieren b e s c h r i e b e n e n  ka ryor -  
r h e k t i s c h e n  K e r n a l t e r a t i o n e n  1 zu un te r sche iden .  D a  sich 
n u r  se l ten  I n i t i a l p h a s e n  des Nekrosevo rganges  (F igur  b) 

- eine b e g i n n e n d e  <~Entmischung~ des K e r n i n h a l t e s  - 
au f f inden  lassen, muss  a n g e n o m m e n  werden,  dass  sich 
dieser sehr  r a sch  vol lz ieht .  A u c h  sche in t  das  C y t o p l a s m a  
von  B e g i n n  a n  in den  Ze l l un t e rgang  e inbezogen  zu wer-  
den. Die e rwXhnten  f eu lgennega t i ven  S u b s t a n z e n  s ind 
als koagu l ie r t e  C y t o p l a s m a r e s t e  aufzufassen ;  ein die 
Aggrega t ionen  h/ iufig u m g e b e n d e r  op t i sch  leer erschei-  
n e n d e r  Hof  (F igur  b) d i i r f te  das  T e r r i t o r i u m  des ehema-  
l igen Zel lk6rpers  rnark ie ren .  

Der  Zun~chs t  n u r  v e r m u t e t e  urs~tchliche Z u s a m m e n -  
h a n g  zwischen P i l z in fek t ion  u n d  hypophysAre r  Zell- 
nekrose  k o n n t e  d u r c h  I n d u k t i o n  des Nekroseprozesses  
bei  v611ig ge sunden  T ie ren  mi t t e l s  eines i .p.  i n j i z i e r t en  
P i l zhyphenb re i e s  expe r imen te l l  best/~tigt  werden.  

Von  b e s o n d e r e m  In te re s se  is t  die Ta t sache ,  dass  s ich 
die d u r c h  die I n f e k t i o n  h e r v o r g e r u f e n e n  pa tho log i s chen  
VerXnderungen  ausschl iess l ich auf  die Mesoadenohypo -  
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